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(54) Electronic devices and operating mode control thereof 



(57) In an electronic device employed in a system 
where packets are sent and received between a plurality 
of electronic devices connected by a bus (8), a bias volt- 
age is not outputted to the bus in a first operating mode 
adopted from when a power supply is thrown until an 



internal initialization process is complete and a bias volt- 
age is outputted to the bus in a second operating mode 
adopted after the initialization process is complete so 
that communication system hang-ups at the time of 
throwing the power supply can be avoided. 
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Description 

This invention relates to electronic devices and to 
operating mode control thereof. 

Systems where electronic devices such as personal 
computers, digital tape recorders and digital television 
receivers are connected using a P1394 serial bus and 
packets for digital video signals, digital audio signals 
and control signals are sent and received between these 
electronic devices can be considered. 

An example of this kind of system is shown in FIG. 
1. In FIG. 1 , the electronic devices A to D are the afore- 
mentioned personal computers and digital video tape 
recorders etc. P1 394 serial bus cables 111, 11 2 and 113 
then make connections across the ports P of the elec- 
tronic devices A and B : B and C and C and D. These 
electronic devices are referred to as nodes in the follow- 
ing specification. 

A pair of shielded twisted-pair cables (not shown in 
the drawings) are provided within these P1 394 serial ca- 
bles. Of this pair of twisted-pair cables, one pair is used 
for data transmission and the other pair is used for 
strobe signal transmission. Further, each node outputs 
a bias voltage for one twisted-pair cable and the bias 
voltage is detected on the other twisted-pair cable. 

As shown in FIG. 1 , each of the nodes is equipped 
with a physical layer controller (PHY) 114, a link layer 
controller (LINK) 115 and a central processing unit 
(hereinafter referred to as "CPU") 116 as a basic struc- 
ture for carrying out communications on the P1394 se- 
rial bus. The physical layer controller 114 has functions 
for bus initialization, data encoding/decoding, arbitra- 
tion and bias voltage output/detection etc. Further, the 
link layer controller 115 has link layer controller functions 
for error correction code generation/detection and pack- 
et generation/detection etc. The CPU 116 has an appli- 
cation layer function. 

With the communication system constructed in this 
way, when the power supply of node A goes from off to 
on with the nodes B to D on in a normal operating state, 
a power supply voltage is supplied to the physical layer 
controller 114, the link layer controller 115 and the CPU 
1 16 of the node A and normal operation begins. 

At this time, the physical layer controller 1 1 4 outputs 
a bias voltage onto the twisted-pair cable of the P1394 
serial bus cable 111. This bias voltage is detected by the 
physical layer controller of node B connected directly by 
the P1394 serial bus cable 111. Asa result, the node B 
knows that a node is connected by the P1 394 serial bus 
cable 111. 

In this way, a new node is connected to the bus, a 
bus reset occurs when a the bias voltage outputted to 
the bus by the physical layer controller of this node is 
detected by the physical layer controllers of the other 
nodes and physical address allocation for each node by 
the physical layer controllers of each node is automati- 
cally completed within at least 170 u.sec. The details of 
this point are defined in the specification for the IEEE- 



PI 394 serial bus and a detailed description is therefore 
omitted. 

When a bus reset occurs and physical address al- 
location for each of the nodes is complete, the nodes B 
5 to D commence transactions necessary at the time of 
bus reset decided by the' protocol. For example, a pack- 
et for interrogating as to what type of equipment etc. the 
node A is transmitted. The transaction is then completed 
by the node A correctly transmitting a packet in re- 
io sponse to the interrogation. 

However, usually, the CPU 1 1 6 has to carry out var- 
ious internal initialization processes directly after the 
power supply is thrown. The time necessary changes 
depending on what kind of machine the node is and what 
15 process the node is carrying out,, but is usually from a 
few tens of milliseconds to a few seconds. Other nodes 
cannot then receive response packets from node A be- 
cause node A cannot respond to interrogations from oth- 
er nodes during this time. The node A therefore experi- 
20 ences a time-out and the system may hang up. 

For example, in order to carry out Isochronous 
(hereinafter abbreviated to "Iso") communications, a 
transaction is generated for carrying out confirmation of 
the communication channel and band for a uniquely 
2S designated resolver node when resetting the bus. How- 
ever, if the node A becomes the resolver node, other 
nodes cannot start ISO communication until the node A 
completes initialization. 

According to the present invention, an electronic 
30 device is employed in a system where packets are sent 
and received between a plurality of electronic devices 
connected by a bus, in such a manner that a bias voltage 
is not outputted to the bus in a first operating mode op- 
erated in from when a power supply is thrown until an 
35 internal initialization process is complete and a bias volt- 
age is outputted to the bus in a second operating mode 
operated in after the initialization process is complete. 

The initialization process can be an initialization of 
internal information necessary for transmitting and re- 
40 ceiving packets. The electronic device can have a phys- 
ical layer controller for outputting the bias voltage and 
the initialization process can be carried out by a central 
processing unit. 

Further, according to the present invention, an op- 
4 $ erating mode control method for an electronic device 
employed in a system for carrying out communication 
between a plurality of electronic devices connected by 
a bus, comprises the steps of configuring the electronic 
device in such a manner that a bias voltage is not out- 
so putted to the bus in a first operating mode operated in 
from when a power supply is thrown until an internal in- 
itialization process is complete and outputting a bias 
voltage to the bus in a second operating mode operated 
in after the initialization process is complete. 
55 The initialization process can be an initialization of 
internal information necessary for transmitting and re- 
ceiving packets. 

According to the present invention, a bias voltage 
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Is not outputted to the bus from when the power supply 
is thrown until an internal initialization process is com- 
plete and a bias voltage is outputted to the bus after an 
internal initialization process is complete. 

A preferred form of implementation of the invention 
provides, for electronic devices connected to, for exam- 
ple, P1394 serial buses, operating mode control tech- 
nology for preventing hang-ups during bus resets. 

The preferred form of implementation of the inven- 
tion provides an electronic device and operating mode 
control method which do not cause the communications 
system to hang-up when the power supply is thrown. 

The invention will now be further described, by way 
of illustrative and non-limiting example, with reference 
to the accompanying drawings, in which: 

FIG. 1 is a view showing an example of a system 
for carrying out communications with a plurality of 
nodes connected by a P1 394 serial bus; 
FIG. 2 is a block view showing the structure of parts 
of a node according to an embodiment of the 
present invention; 

FIG. 3 is a flowchart showing the operation of a CPU 
3 of FIG. 1; and 

FIG. 4 is a block diagram showing an example of 
the structure of a physical layer controller of FIG. 2. 

The following is a detailed description with refer- 
ence to the drawings of an embodiment of the present 
invention. 

FIG. 2 is a block diagram showing the main parts of 
the structure of a node according to an embodiment of 
the present invention. As shown in FIG. 2. the node of 
this embodiment is equipped with a physical layer con- 
troller 1 , a link layer controller 2 connected to the phys- 
ical layer controller 1 by the internal bus, a CPU 3 con- 
nected to the link layer controller 2 by the internal bus, 
and a category table 4, counter 5, timer 6 and buffer 7 
also connected to the CPU 3 by the internal bus. A 
P1 394 serial bus 8 is connected to the port (not shown 
in the diagrams) of the physical layer controller 1. Fur- 
ther, the CPU 3 is constructed in such a manner as to 
control the operating modes of the physical layer con- 
troller 1 (described in detail later). 

In this embodiment, the physical layer controller 1 
has two operating modes, a sleep mode (1 ) and an ac- 
tive mode (2). In sleep mode, the physical layer control- 
ler does not output a bias voltage to the bus even if a 
power supply voltage is provided and transmitting and 
receiving of packets is not carried out. The physical layer 
controller 1 carries out normal operation in active mode, 
i.e. a bias voltage is outputted to the bus and packets 
are transmitted and received. 

Next, the operation is described at the time of throw- 
ing of the power supply for the node shown in FIG. 2. 
FIG. 3 is a flowchart showing the operation of the CPU 
3 shown in FIG. 2. 

When the power supply for the node goes on, the 



CPU 3 first sends out a control signal (step S1) for 
putting the physical layer controller 1 into sleep mode. 
In this way, the physical layer controller 1 goes into sleep 
mode and the operation of outputting a bias voltage to 

5 the bus is not carried out even if a power supply voltage 
is provided so that a bus reset does not occur. Further, 
on the other hand, even if the physical layer controller 
1 outputs a bias voltage and a bus reset occurs sooner 
than the sending-out of a control signal for putting the 

10 physical layer controller 1 into sleep mode, a bus reset 
occurs again soon to put the physical layer controller 1 
into sleep mode and the communications system goes 
into an un-connected state. 

Next, the internal initialization process for the cate- 

'5 gory table 4, the counter 5, the timer 6 and the buffer 7 
is carried out and the physical layer controller t under- 
goes a transition (step S2 and S3) into active mode if a 
state where a transaction process can be carried out is 
attained. 

20 The internal initialization process consists of the ioU 
lowing internal information initialization processes for 
starting transactions: initialization of a table for manag- 
ing whether or not a response transaction has come for 
a sent request transaction; a timer initialization used in 

25 cases where a response transaction for a sent request 
transaction is waited for; initialization of a table used 
when it is necessary to re-send a sent request transac- 
tion or response transaction; and an initialization of a 
transmitted number counter used when it is necessary 

30 to re-send a sent request transaction or a response 
transaction. When the CPU 3 controls other integrated 
circuits (not shown in the drawings) there are also other 
initialization processes i.e. a buffer initialization and an 
integrated circuit initialization for carrying out communi- 

35 cations with the other integrated circuits. 

In step S3, the physical layer controller 1 goes into 
active mode and this node outputs a bias voltage to the 
bus. In this way, this node and other nodes connected 
by the bus are aware that a new node has been con- 

40 nected to the communications system and a bus reset 
occurs. The aforementioned various transaction proc- 
esses (step S4) are then carried out between this node 
and other nodes. At this time, a state such as that for 
the related art where, for example ISO communications 

4 5 cannot be carried out does not occur because the ini- 
tialization process for this node is already complete. 

Next, an example of the circuit structure for a phys- 
ical layer controller for executing the aforementioned 
operation is described with reference to FIG. 4. 

50 As shown in FIG. 4, the physical layer controller 1 
is connected to a link layer controller 2 by the internal 
bus 11, with other nodes (not shown in the drawings) 
being connected by a P1394 serial bus 8. 

A driver and receiver 12 connected to the P1394 

55 serial bus and an encoder and decoder 13 connected 
to the driver and receiver 12 are provided within the 
physical layer controller 1 as a circuit for transmitting 
and receiving signals to and from the P1394 serial bus 
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8. The driver and receiver 1 2 carries out transmitting and 
receiving of signals for the P1394 serial bus. The en- 
coder and decoder 13 carries out transmission signal 
encoding and receive-signal decoding, as well as car- 
rying out communications with the CPU 3 and link layer 
controller 2 via the internal bus 11. The driver and re- 
ceiver 12 and the encoder and decoder 13 do not par- 
ticipate in the control of the operating modes of the phys- 
ical layer controller 1. 

A bias detector circuit 1 4 for detecting a bias voltage 
on the bus, a bias input/output controller 15 for sending 
a detection output of detection circuit 14 from the link 
layer controller 2 to the CPU 3 via the internal bus 11 
and transmitting a bias outputted instruction sent from 
the CPU 3 to a bias output control circuit 1 7 to be de- 
scribed later, a constant voltage circuit 1 6 for generating 
a bias voltage Vb outputted to the P1394 serial bus 8 
from a voltage Vcc generated by a power supply circuit 
(not shown in the drawings), and a bias output control 
circuit 17 controlled to be on and off based on a bias 
output instruction sent from the bias input/output con- 
troller 1 5 in such a manner as to output the bias voltage 
Vb generated by the constant voltage circuit 16 to the 
P1 394 serial bus 8 are provided within the physical layer 
controller 1 . 

In FIG. 4, when the physical layer controller of an 
opposing mode connected using the P1394 serial bus 
8 goes into active mode and a bias voltage is provided 
on the P1394 serial bus 8, this bias voltage is detected 
by the bias detector 1 4 and sent to the bias input/output 
controller 15. The bias voltage is then sent through the 
link layer controller 2 to the CPU 3 via the internal bus 
11. In this way, the CPU 3 is aware that the physical 
layer controller of an opposing node has outputted a bi- 
as voltage onto the bus. 

In FIG. 4, the CPU 3 sends an instruction signal for 
setting up the sleep mode at the physical layer controller 
1 to the bias input/output controller 15 until the internal 
initialization process described with reference to FIG. 2 
is complete. The bias input/output controller 15 then re- 
ceives this instruction signal and instructs the bias out- 
put control circuit 17 not to output the bias voltage Vb 
generated by the constant voltage circuit. 16 to the 
P1394 serial bus 8. As a result, the bias voltage Vb is 
not outputted to the twisted pair cable of the P 1 394 serial 
bus 8 because the bias voltage Vb generated by the 
constant voltage circuit 1 6 cannot pass through the bias 
output control circuit 1 7. 

Then, in FIG. 4, the CPU 3 sends an instruction sig- 
nal for setting up the active mode at the physical layer 
controller 1 to the bias input/output controller 15 when 
the internal initialization process is complete. The bias 
input/output controller 15 then receives this instruction 
signal and instructs the bias output control circuit 1 7 to 
output the bias voltage Vb generated by the constant 
voltage circuit 16 to the P1394 serial bus 8. As a result, 
the bias voltage Vb generated by the constant voltage 
circuit 16 passes through the bias output control circuit 



1 7 and is outputted to the twisted pair cable of the P1 394 
serial bus 8. The bias voltage outputted to the P1394 
serial bus 8 is detected by physical layer controllers of 
nodes connected to this bus 8 and a bus reset occurs 

5 as a result. 

The present invention is by no means limited to the 
aforementioned embodiments and various modifica- 
tions are possible providing these modifications do not 
stray from the scope of the present invention. For ex- 

io ample, in the aforementioned embodiment, sleep mode 
for the physical layer controller is when the power supply 
voltage Vcc is provided but the bias voltage is not out- 
putted to the bus. However, sleep mode may also be 
when the power supply voltage Vcc is not provided, with 

'5 the effect that the bias voltage is not outputted to the 
bus. 

As described above, an operation mode is set-up 
where a bias voltage is not outputted to the bus from 
when the power supply is thrown until the initialization 

20 process is complete and a bus reset therefore does not 
occur until the initialization process is complete. For ex- 
ample, even if an instantaneous bias voltage is output- 
ted and' a bus reset occurs, the outputting of the bias 
voltage will be halted sufficiently quickly enough for the 

2 $ system to not hang up, the bus will be reset again and 
the communication system will be in a non-connected 
state. As a result, communication system hang-ups at 
the time of throwing the power supply can be avoided. 
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Claims 



1. An electronic device employed in a system where 
packets are sent and received between a plurality 
& of electronic devices connected by a bus, wherein, 



in a first operating mode operated in from when 
a power supply is thrown until an internal initial- 
ization process is complete, a bias voltage is 
not outputted to said bus; and 
in a second operating mode operated in after 
the initialization process is complete, a bias 
voltage is outputted to said bus. 



40 



4$ 2. An electronic device according to claim 1- wherein 
said initialization process is an initialization of inter- 
nal information necessary for transmitting and re- 
ceiving packets. 



so 



ss 



An electronic device according to claim 1, wherein 
said electronic device has a physical layer controller 
for outputting the bias voltage. 

An electronic device according to claim 1 , wherein 
said initialization process is carried out by a central 
processing unit 

An operating mode control method for an electronic 
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device employed in a system for carrying out com- 
munication between a plurality of electronic devices " 
connected by a bus, comprising the steps of: 

configuring said electronic device in such a s 
manner that a bias voltage is not outputted to 
the bus in a first operating mode operated in 
from when a power supply is thrown until an in- 
ternal initialization process is complete; and 
outputting a bias voltage to the bus in a second 10 
operating mode operated in after the initializa- 
tion process is complete. 

An operating mode control method according to 
claim 3 ; wherein said initialization process is an in- is 
itialization of internal information necessary for 
transmitting and receiving packets. 
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FIG. 1 
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